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Materials and methods
Solvents DCM (VWR), THF (Roth), DMF (VWR), and toluene (Roth) were dried and purified by a MB SPS-800 (MBraun). Pyridine, chlorobenzene, carbon disulfide, sodium tert-butoxide, malononitrile, 1,2-dichloroethane, 1-ethyl-3-(3-dimethylaminopropyl)carbodiimid hydrochloride, and triethylamine were purchased from Merck. Tetrabutylammonium fluoride, tris(dibenzylideneacetone)dipalladium (0), trimethyltin chloride, pentafluorophenole, ethanolamine, butanolamine, and hexanolamine were obtained by Sigma-Aldrich. Chloroform, sodium chloride, and ammonium acetate were purchased from VWR. n-Butyl lithium was purchased from Acros Organics. ( electrode were used. All potentials were measured versus the redox couple ferrocene/ferricenium (Fc/Fc + ) as internal standard. Surface images of photoactive layers were recorded with an atomic force microscope (Multi-Mode V AFM, Bruker). The microscope was operated in air at room temperature in the tapping mode using commercial silicon tips at resonance frequency of 200-400 kHz and spring constants of ca. 50 Nm -1 . The images were analysed with the help of WSxM software. 6 GIXRD measurements were carried out on using a Bruker D8 diffractometer with a fixed incoming angle of 0.2°.
TEM images were recorded on a Zeiss EM 109 transmission electron microscope using acceleration voltage of 80 kV. 
Device fabrication of organic solar cells

Device fabrication of organic field-effect transistors
Substrates with pre-patterned interdigitated gold electrodes in bottom-contact bottom-gate configuration (IPMS Fraunhofer Institute) were used. They consisted of a n++-Si layer with 230 nm of thermally grown SiO 2 as the gate dielectric (15 nF capacitance) All solutions, samples and devices were prepared and measured in a N 2 -filled glovebox to avoid oxidative doping of the materials and to ensure reproducibility of the experiments. Solutions were prepared and deposited following the same procedure as for the solar cells. The CS 2 treatment was also performed following the procedure for the solar cells.
Device characteristics were measured by contacting source, drain, and gate electrodes and applying different voltages to obtain I DS -V GS graphs. Measurements were performed using Keithley devices and the software Labtracer. Each I DS -V GS transfer curve was constructed by sweeping the gate voltages from -60V to +60V (n-type charge transport) or +60 V to −60 V (p-type charge transport), with one S4 measurement every 2 V. The drain voltage was either +60 V (n-type charge transport) or −60 V (p-type charge transport). I DS was measured each time. Using the software Origin pro 8.0, transfer curves were plotted and fitted to extract the value of the mobility. The output curves were used to extract the value of the I on /I off ratio by dividing the value of the observed current in the saturation regime when the transistor is 'on' (IDS,max) by the value of the current when the transistor is 'off' (IDS,min). Experimental data were analyzed using the standard field-effect transistor equations for the saturation regime. 
Synthesis
4-{4-[(Triisopropylsilyl)oxy]butyl}-4H-dithieno[3,2-b:2',3'-d]pyrrole (3
5',5'''-[4-(4-Hydroxybutyl)-4H-dithieno[3,2-b:2',3'-d]pyrrole-2,6-diyl]bis(3,4'-dihexyl[2,2'-bithiophe-
ne]-5-carbaldehyde) (7) . TIPS-protected dialdehyde 6 (180 mg, 0.16 mmol) and tetrabutylammonium fluoride (840 mg, 3.2 mmol) were dissolved in dry dichloromethane and stirred at 25 °C for 21 days.
Subsequently, the organic phase was washed three times with saturated sodium chloride solution and Fig. S10 Relative absorption of the photoactive layer with dyad 1 in SMOSCs before (blue) and after SVA (black). S12 Mobility measurements in organic field-effect transistors with dyad 1 Average values for 4 devices ± standard deviation (best value); two with channel length L=5 µm and two with L=10 µm. S14
Optimization of dyad 1 in single material organic solar cells
Morphological characterization of dyad 1
Atomic force microscopy (AFM) Fig . S12 AFM topography images (1x1 m 2 ) of photoactive layers of dyad 1 before (z=2nm) (left) and after SVA (CF, 25 s) (z=5nm) (right).
Grazing incidence X-ray diffraction (GIXRD) 3 
